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N An  earlier  vorsion  of  this  Table  was  issued  in  1970.  The  present  revised 
edition  i noorporat  os  several  thousand  amendments  that  havo  accumulated  m tho 
past  o i gh t voars,  ami  suporsoilos  tho  previous  vorsion.  Satellites  launohoil  in 
tho  years  I9(i9-|i)7)  are  listi'U  in  Volume  2 tissued  in  1974)  ami  tho  launohos 
during  1974-19/s  will  appear  m Volume  ).\ 

•The  present  volume  inelmles  7t>8  satellite  launches,  nr  ranged  chronologi- 
cally. For  eaeh  launeh,  the  Table  gives  the  name  ami  international  designation 
ot  eaeh  instrumented  satellite  and  final-stage  rocket,  with  the  date  ot  launch, 
l i tot  into  factual  or  estimated),  mass,  shape,  dimensions  and  at  least  one  set  ot 
orbital  parameters.  Other  fragments  associated  with  a launch  are  listed  with- 
out these  details. 

The  main  Table,  which  occupies  184  pages,  is  prefaced  by  nine  pages  ot 
introduction  and  explanation,  and  followed  by  a nine-page  index. 
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INTRODUCTION 


A Table  ot  artiticial  satellites,  giving  launch  dates,  lifetimes,  weights, 
sires  and  orbits,  has  been  issued  by  the  Royal  Aircraft  Establishment  since  I *» SM 
with  yearly  revisions  and  monthly  supplements.  The  launches  are  listed  chrono- 
logically, with  Volume  1 covering  the  years  1957-1168,  Volume  2 the  years 
1969-1973,  and  Volume  1 the  years  1974-1978.  Volume  I was  previously  issued  in 
1970;  several  thousand  amendments  have  now  accumulated  and  are  incorporated  in 
this  new  issue.  The  changes  are  too  multifarious  to  describe,  but  the  roost 
important  are  perhaps  the  insertion  ot  decay  dates  tor  the  eight  years  197  0— I 7 7 
revisions  ot  the  estimated  mass  and  dimensions  of  many  Cosmos  rockets,  and  the 
insertion  ot  new  orbits  and  revised  lifetime  estimates. 

y 

The  present  volume  is  updated  to  the  end  of  l'*77.  Volume  7 was  issued  in 
1974,  and  out  intention  is  io  produce  a revised  version  ot  Volume  2 updated  to 
the  end  ot  1977,  followed  by  the  complete  Volume  3. 

The  numbers  ot  successful  launches  ot  satellites  and  space  vehicles  each 
year  between  1957  and  I 9b8  are  tabulated  below,  wiih  national  sub-totals  and 
the  numbers  ot  launches  t r om  which  at  least  one  component  was  still  in  orbit  on 
I January  1978. 
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K i n I below  shows  the  number  of  launches  each  year  between  I ^ S / and  l'i/7 
with  a smooth  curve  drawn  through  theiu.  The  first  maximum  was  reached  in  I '»(>  ’ 
with  127  launches.  In  the  nine  years  I *)h**-l  *>77 , the  number  of  launches  showed 
quite  small  oscillations  about  a fairly  steady  value,  with  a minimum  ot  I On 
launches  in  1^22  and  ld74,  and  a maximum  of  128  launches,  in  ld7b. 
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2 GUIDE  TO  TABLE  OF  SATELLITES 

The  data  given  in  the  main  Table,  for  all  satellites  other  than  fragments, 

are  as  follows. 

Column  1 gives  the  name  of  the  satellite  and  its  international  designation. 

If  the  name  is  unknown,  the  launching  vehicle  is  indicated  in  square 
brackets.  Doubtful  entries  are  distinguished  by  question  marks. 

Letters  to  the  left  of  Column  I have  the  following  meanings: 

B denotes  unmanned  satellites  which  carried  live  biological  specimens. 

D denotes  satellites  no  longer  in  orbit  on  I January  1978.  (For  frag- 
ments, D indicates  that  all  have  decayed;  Id  indicates  that  one 
has  decayed;  2d  indicates  that  two  have  decayed,  and  so  on.) 

L denotes  satellites  with  retroref lectors  for  laser  tracking. 

M denotes  manned  satellites;  2M  indicates  a crew  of  two  at  launch;  etc. 
p indicates  that  pieces  were  picked  up  on  Earth  after  re-entry. 

R denotes  satellites  which  returned  to  Earth  and  were  recovered  intact, 
r denotes  satellites  carrying  capsules  which  were  successfully  recovered. 
T denotes  satellites  still  transmitting  radio  signals  on  1 January  1978. 

Column  2 gives  the  launch  date,  lifetime  (actual  or  estimated),  and  descent 

date  (if  appropriate).  The  dates  are  given  in  days  and  decimals  of  a 
day  UT.  Thus  1966  May  18.70  means  " 1 6h  48m  UT  (or  GMT)  on  18  May  1966". 

Column  3 gives  the  shape  of  the  satellite  and  its  mass  in  kilograms 

( 1 kg  = 2.205  lb).  Sometimes  the  shape  defies  description  in  a few 
words  and  the  description  given  is  only  approximate. 

Column  4 gives  the  basic  dimensions  of  the  satellite  in  metres.  Aerials, 

paddles  carrying  solar  cells,  and  other  components  projecting  from  the 
main  body  are  not  normally  taken  into  account  when  giving  the  size  and 
shape  (1  m = 3.281  ft). 

Column  5 gives  the  date  for  the  orbital  information  in  Columns  6-12. 

Column  6 gives  the  inclination  of  the  orbit  to  the  equator,  in  degrees. 

Column  7 gives  the  nodal  period  of  revolution  - the  time  interval,  in  minutes, 
between  successive  northward  equatorial  crossings  by  the  satellite. 


b 

Columns  8-11  specify  the  size  and  shape  of  the  orbit.  The  quantities  tabulated 
are  the  semi  major  axis  a ; the  eccentricity  e ; and  the  perigee 
and  apogee  heights  }a(l  - e)  - r|  and  ja(l  + e)  - R|  respectively, 
where  R is  the  Earth’s  equatorial  radius,  6378.1  km. 

( I km  - 0.6214  statute  miles  ■ 3281  ft  - 0.5396  nautical  miles.) 

Column  12  gives  the  argument  of  perigee  - the  angle,  measured  round  the 
orbit,  from  the  northward  equatorial  crossing  to  the  perigee. 

The  niunes  of  space  vehicles  (which  have  escaped  from  the  dominance  of  the 
Earth's  gravitational  field)  are  given  below  the  table,  on  the  appropriate  pages. 
Fuller  details  of  the  space  vehicles  are  available  in  Refs  3 and  4. 

The  index  after  the  main  Table  gives  the  names  of  the  satellites  in 
alphabetical  order,  with  the  international  designation  of  each  and  the  page  on 
which  details  may  be  found.  Satellites  which  are  not  Russian  or  American  may  be 
found  in  the  index  by  referring  to  the  appropriate  country. 

3 METHODS  USED 

3. 1 Difficulties 

The  chief  difficulty  is  lack  of  accurate  information  about  the  size,  shape 
and  weight  of  most  of  the  satellites.  The  majority  of  launchings  are  military, 
and  little  information  is  released  about  these  satellites  or  their  final-stage 
rockets;  we  have  to  rely  largely  on  deductions  from  their  visual  appearance  in 
the  night  sky  and  on  identifying  previous  launches  of  similar  character.  In 
contrast,  we  have  full  details  of  international  satellites  and  those  launched 
by  NASA. 

3 . 2 Names  and  designations  of  satellites 

The  names  given  by  the  launching  authorities  are  indicated  when  known. 

For  unnamed  United  States  Air  Force  satellites,  the  launch  vehicle  is  given  in 
square  brackets:  the  lists  issued  by  the  United  Nations  have  been  useful  in 
identifying  the  launch  vehicles  and  orbits  for  these  satellites.  Some  of  the 
names  are  given  as  initials  only,  and  the  meanings  of  these  acronyms  are  given 
as  footnotes. 

The  international  designation  of  each  satellite  launching  is  allocated  by 
the  World  Warning  Agency  on  behalf  of  COSPAR.  But  the  identification  of 
particular  pieces  in  a multiple  launch  has  often  depended  on  visual  observations, 
since  an  experienced  visual  observer  can  often  recognize  the  species  of  rocket 
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or  satellite  he  is  looking  at  and  distinguish  between  the  satellite  and  its 
rocket.  Small  pieces  which  are,  as  far  as  is  known,  not  instrumented  satellites, 
are  called  fragments. 

3.3  Li fe times 

The  orbits  of  most  satellites  contract  slowly  under  the  action  of  air  drag, 
and  the  severity  of  the  drag  determines  their  lifetimes,  which  can  be  estimated 
from  the  orbital  decay  rates  (unless  the  satellites  are  swept  up  as  space-rubbish, 
or  suffer  other  major  perturbations).  The  decay  rate  depends  on  air  density,  and 
the  density  depends  critically  on  solar  activity,  which  cannot  be  accurately 
predicted.  So  most  lifetime  estimates  are  likely  to  be  in  error  by  10*  or  more; 
if  solar  activity  in  future  cycles  should  decline  to  the  low  levels  prevalent  in 
the  late  17th  century,  lifetimes  of  20-50  years  given  here  would  be  seriously 
underestimated . 

For  some  of  the  satellites  in  high-eccentricity  orbits,  such  as  the  Molniya 
satellites  and  rockets,  the  lifetimes  depend  primarily  on  lunisolar  perturbations 
rather  than  air  drag,  and  have  been  estimated  by  numerical  integration  of  these 
perturbations,  as  described  in  Ref  5. 

3.4  Weights  and  dimensions 

The  weights  and  dimensions  of  the  satellites  come  from  Spacewarn  launch 
telegrams,  NASA  Press  Releases,  and  press  and  radio  reports.  Some  indication 
of  the  accuracy  is  given  by  the  number  of  significant  figures.  Often  it  is 
difficult  to  define  the  'length'  or  'diameter'  when  components  of  irregular  size 
and  shape  are  joined  together,  and  dimensions  are  therefore  sometimes  approximate. 

For  satellites  of  unknown  mass  and  size,  the  average  cross-sectional  area 
S can  be  approximately  determined  from  the  average  brightness  when  observed 
visually;  the  mass/area  ratio  m/S  can  be  obtained  from  the  rate  of  change  of 
orbital  period  and  the  known  air  density  at  heights  near  perigee,  to  give  a 
value  for  the  mass  m . Many  of  our  values  for  the  dimensions  of  Russian  rockets 
are  based  on  the  detailed  studies  bv  Sheldon^. 

We  hope  that  most  of  the  weights  and  dimensions  given  with  question  marks 
are  accurate  to  within  a factor  of  1.5,  ie  that  the  real  values  are  between  2/3 
and  3/2  times  the  value  given.  It  seemed  better  to  give  some  indication  of  the 
weights  and  sizes,  even  if  approximate,  rather  than  to  leave  blanks. 
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3 . 5 Orbital  accuracy 

Orbital  information  has  cotne  from  many  sources.  Most  of  the  orbits  are 
based  on  the  elements  issued  by  the  United  States  Air  Force,  and  the  remainder 
come  mainly  from  NASA  and  RAF  orbits. 

The  accuracy  of  the  orbits  varies  greatly  between  one  satellite  and 
another,  and  no  detailed  guide  can  be  given.  Most  orbits,  however,  are  believed 
to  have  an  error  (sd)  of  about  0.02°  in  orbital  inclination,  0.02  min  in  period, 
2 km  in  semi  major  axis,  5 km  in  perigee  and  apogee  heights  (when  the  apogee 
height  is  less  than  2000  km),  0.001  in  eccentricity  e , and  perhaps  3°  in 
argument  of  perigee  (if  e > 0.02).  Some  orbits  are  much  more  accurate  than 
this,  and  some,  particularly  those  with  eccentricity  exceeding  0.3  or  with  very 
short  lifetimes,  may  be  much  less  accurate. 


4 RADIO  TRANSMISSIONS 

At  the  end  of  1977  only  four  of  the  satellites  in  this  volume  were  known 
to  be  transmitting  (on  command)  at  the  following  frequencies: - 


Explorer  27  (Beacon  C)(1965-32A) 
ATS  I (1 966-1 10A) 

ATS  3 (1967-1 1 IA) 

Explorer  36  (Geos  2)(1968-02A) 


136.74  MHz 

136.47  and  137.35  MHz 
136.47  and  137.  35  MHz 
136.32  MHz 


It  is  estimated  that  the  average  active  life  for  radio  transmission  is  about 
two  years  for  Soviet  satellites  and  seven  years  for  US  satellites,  so  it  is 
possible  that  a few  other  satellites  are  still  transmitting.  The  most  complete 
list  of  radio  frequencies  of  satellites  is  in  Teleoarmunication  Journal,  Vol  44, 
No  2 (1977). 
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Satellite  and  sis-i^e  observation  s/s  tec.  *•  3putnlk  7 is  oelieved  to  be  a Venus  Probe  launcher, 
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Low-frequency  trans-lonospfierlc  satellite  continued  on 
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•Sfaitnlks  19,  20  and  21  are  believed  to  have  been  Venus  Probe  launchers.  »»Ir<cludes  Sp.tnlk  21  rocket  (1962  a i>^)i  life 

^Tetrahedron  -esearch  Satellite 
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In  the  Unit* <3  States,  Mtra  1 has  own  designates  1S*2,3V3  and  Sputnik  23  rocket  1962  £yl.  » Any,  Nary,  HA3A,  Air  ?orce.  t starfish 
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Before  explosion;  carried  0V2-1  and  LC3  2.  •*19$5-8CE  was  Molnlya  IB  rocket,  siallar  to  1965-300;  decayed  1967  Jan  18,  life  460  days 

1965 -80c  was  Molnlya  IB  launcher  rocket;  decayed  1965  Oct  22,  life  8 days. 
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I5-108K,  designated  aoout  1972  Apr  15,  *as  probably  satellite  Oscar  U rediscovered  (lost  1956  Kay) 
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Space  vehicle:  Luna  9,  1966-O&;  and  a rocket,  1966-O6D,  In  a hlgily  eccentric  orbit.  continued  on  page 

* Environmental  science  and  services  administration. 
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Applications  Technology  Satellite 


• Before  1366  Dec  17.8,  Bio*  I capsule  Mas  attached  to  Blot  1 adapter.  Contlrued 
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Year  of  launch  1967  continued  Page  126 
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VeUcles  Lunar  Ortlter  3,  1367-Cc*  Continued  Pa£e  12 


Year  of  launch  196?  cort  trued  Page  133 


Year  of  launch  1^67  continued  Page  134 


n x:  ft.  a 


a 


Crasned  after  unstable  re-entry  (one  solar  panel  may  not  have  unfolded).  **  First  satellite  launch  from  Indian  Ocean  platform  (Kenya) 


Year  of  launch  1967  continued  Page  135 


jaoe  Vehicle:  Lunar  Ortlter  h,  1 96?-Ll ; ; and  A gen  a rocket,  1S67-ii1B  .vas  Initially  In  earth  orbit.  Continued  on  Page  136 


• Prosaoiy  a test  of  the  loyuz  prcpuls 1 on  nodule. 

••  Disintegrated  Into  ".ore  tnan  16  pieces  on  first  revolution 
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’TiEg/navIgatlon  satellJt* 


Space  Vehicle:  Mariner  5,  1 967-60AJ  also  Agena  rocket,  1 967-60B.  ’Possibly  an  attempted  Venus  Probe,  (payload  about  1106  kg) 

** 1 967-633  ejected  from  1967-62*  on  1967  Jun  16.97. 
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;psce  Vehicle:  ."urreyor  5,  1 967-8I+A ; also  Centaur  i/*,  l#7-3kB  is  in  e highly  eccentric  orbit, 
* Before  explosion. 
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Space  Vehicle;  Pioneer  3,  1S67-123A,  and  Altalr  rocket,  1S67-123F? 
• Atnwspheric  composition  satellite. 

*•  Test  and  Training  Satellite. 
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jTtnj'jr  7,  1 366- -‘A;  • After  Jar.  '3.3.  Before  Jar.  3.3,  366-03A,  3 and  C were  Jo.ne 

entaur  rocket,  '366-3' 3,  in  nlghly  eccentric  orbit.  ••  Before  explosion  or.  Jan  2U. }. 
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•*1 968-06B  separated  f ron  1 968-08A  on  Jan  25.01 


Year  of  launch  i960,  continued  P&ge  15S 


'ehlcle:  Zor.d  U , 968-1 3 


Year  of  launch  1 >63,  continued  Pah*  159 


continued  on  Pase  l 60 


year  of  launch  1968,  continued  Page  160 


Year  of  launch  1968,  continued  Page  161 


•1968-238  and  23C  attached  to  1968-23A  until  orbit  change.  continued  on  Page  162 

••Before  Apr  4.61*,  1968-25A  and  3 were  joined. 
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Orbital  . Semi  . ArgUDer, 

Launch  date,  ^ slze  Date  of  lncllna_  »odal  Perigee  Apogee  orbital  of 

lifetime  and  welght  (Kg)  (n)  orbital  tlon  period  ul]  height  height  eccen-  p^g*, 

descent  date  determination  (degj  (nln)  ^ (tan)  (tan)  tricity 


ntended  orolt  arov-.-inced  ty  USSR:  62.2  deg,  93*lt  min,  396-520  Km  height 


968-22C  vas  pert  of  ‘568-32#..  *»Infra-red  interferometer  spectrometer  continued  on  Page  166 

:esearc!~.  Organisation. 
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1968-523  ejected  from  968-52A  or.  June  20.98.  **  1968-53G  ejected  from  Cosmos  228  aOout  July 
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Year  of  launch  1968,  continued  Pace  171 


Ballistic  Missile  Early  Warning  System.  Agena  D rocket  (1968-63B)  Is  probably  in  an  orbit  similar  to  197&-U6B.  continued  on  Page  172 


« 

K> 

R 

3 

VO 

vO 

3* 

91 

3 

CM 

• Xj  OJ 

a > q *J 

f a « 

o^5 

15  g 

« H ^ 


& <3 


§?§2  ! 

«<  “O  < 

co  sf>  00  0 

& ? 


3 *r  9 

< «<  w »>; 


« » 

• • 

o r- 

- R- 

g 

«PU 


£H  R 


r-  *-  «-  m «- 


2 2 ^ 2 

< CO  < <3 

CO  & CO& 

- R 


no  >»  a 

3 -3  cS 


OQ  CT\  00  CO  lf\  CO 

^ O Crv  vO 

<7 x • <T>  T*  • cn 


« & 

VO  VO 

4 I 
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Space  Ver.icle:  Zond  5,  1968-76",  after  passing  near  trie  Moon  returned  to  Earth  and  was  recovered  on  1968  Sep  21.67. 
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continued  or<  Page  1 78 


Cosmos  249  passed  close  to  Cosmos  248  on  1968  Oct  20,32,  then  exploited, 
3oyuz  2 and  3 close  approach  occurred  or.  1 96O  Oct  26,4. 


Year  of  launch  1963,  continued  Page  179 


o>  _ 

t ; oo  in 

3 o «■*  o>  c\j 
W t,  T3 

5 S.~ 


€ S t 

O <D 


IS! 


o H 
to  jj 

6 2 w 


32^ 


U H *J 

°83 


• -o  <u 
a)  q *j 
*■>  ra  <3 
cj  t3 
T7  Q) 


a *-> 

.c  -«  t: 

O <V 


5 Z X 

3h§ 


WvOO'  -3  CO 

^95 


»-  o p-  r- 


>h  o n «-* 

S?a§ 


K£g  R&fc 

'■O  vj)  vj)  ^ \2)  kO 


£ IRS  8SS 


I 

r-<  cj 

SC 

**«  O WJ 


«rs 

o — 


8 *85  5 88 

4 • • 4 • • 


4 -i  -J 

CflvS  C3 


cvj  o 

• •-?  • o o 

o in  • • • 

•“  cm  in  «-  *- 

> > ia  > t,  •-» 

-9  o o»  .9  ^ 

- zt  *-  •**-> 

Sfcp: 

S'  0>0\  S'  CTNON 


e- 

• • • 

K'l  C\  ON 


r:  CM 

ifl  > 


U cd  > 

a 3 a 


§ II 


PS  ao  9?  CO  vo  co 


*)  j > 

83  a 

CO  § CO 


A $ » sS 

crv  CJN  vj\  ON 

ci  (A  it  <i 

$ 


I ! 

K S 


> b > 


§°§  5S: 

CO  ON  00  CO  C 


CO  ON  CO  CO  -O  00 

v£>  • VA  O vjj 

CJN  uS  l*  cS 


c 

01  U qj  n 

g.g  I § 

0)  «J 

i * 

s*s 

E — • 

C 

01  0) 

| I 

c ^ 

S k 

to  0 ro  to 

OO  £ O 

U *-  tu  O 

h 

8 2 

O •> 

E S 

Cm.  O 

2 e 

Cu 

I 


* This  engine,  ejected  from  Cosmos  251  on  1966  Nov  12,  retained  the  1963-96A  designation  in  the  USA. 

continued  on  Page  180 

••Cosmos  252  passed  ci03e  to  Cosmos  2i,8  on  1963  Nov  1.17,  then  exploded. 


opace  Vehicles:  Pioneer  9 Is  1968-100A;  Zond  6 Is  1 96S— 1 01 A ; passed  Moon,  recovered  on  Earth  i960  Nov  17,59, 
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Highly  eccentric  orbit  satellite  (E^RO):  Third  stage  Altalr,  1368-logc  (Identical  to  1968-55B)  In  orbit  similar  to  109A 
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• 1 

135 

1966-112A 

123 

" 192 

1967-116A 

153 

II 

13b 

1966-115A 

124 

" 193 

1967-1 1 7A 

153 

II 

137 

1966-11 7A 

124 

" 194 

1967-1 19A 

153 

II 

138 

1967-04A 

126 

" 195 

1967-124A 

154 

II 

139 

1967-05A 

126 

” 196 

1967-125A 

155 

II 

140 

1967-09A 

127 

" 197 

1967-126A 

155 

II 

141 

1967-12A 

128 

" 198 

1967-127A 

155 

• 1 

142 

1967-1 3A 

128 

» 199 

1968-0 3A 

156 

II 

143 

1967-17A 

129 

" 200 

1968-06A 

156 

II 

144 

1967-18A 

129 

" 201 

1968-09A 

157 

II 

145 

1967-19A 

129 

" 202 

1968-10A 

158 

II 

146 

1967-21A 

130 

" 203 

1968-1 1A 

158 

II 

147 

19b7-22A 

130 

" 204 

1968-1 5A 

159 

II 

148 

1967-23A 

130 

" 205 

1968-16A 

159 

II 

149 

1967-24A 

131 

" 206 

1968-1 9A 

159 

II 

150 

1967-25A 

131 

" 207 

1968-21A 

160 

• I 

151 

1967-27A 

132 

" 208 

1968-22A 

160 

II 

152 

1967-28A 

132 

” 209 

1968-23A 

161 

II 

153 

1967-30A 

132 

" 210 

1968-24A 

161 

II 

154 

1967-32A 

133 

" 211 

1968-28A 

162 

• I 

155 

1967-33A 

133 

" 212 

1968-29A 

163 

• 1 

156 

1967- 39A 

134 

" 213 

1968- 30A 

163 

II 

157 

1967-44A 

135 

" 214 

1968- 32A 

163 

II 

158 

1967-45A 

135 

" 215 

1968-33A 

163 

II 

159 

1967-  46A 

136 

" 216 

1968- 34A 

164 

II 

160 

1967-47A 

136 

" 217 

1968-36A 

164 

II 

161 

1967-49A 

136 

" 218 

1968-37A 

164 

II 

162 

1967-54A 

138 

" 219 

1968-38A 

165 

II 

163 

1967-56A 

139 

" 220 

1968-40A 

165 

II 

164 

1967-57A 

139 

» 221 

1968-4 3A 

166 

It 

165 

1967-59A 

140 

" 222 

1968-44A 

166 

II 

1 bt> 

1967-61A 

140 

" 223 

1968-45A 

166 

II 

167 

1967-63A 

140 

" 224 

1968-46A 

166 

II 

168 

196 7-6 7A 

142 

" 225 

1968-48A 

166 

It 

169 

1967-69A 

142 

" 226 

1968-49A 

167 

II 

170 

1967-74A 

143 

" 227 

1968-51A 

168 
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Name 

Designation 

Page 

Name 

Designation 

Page 

Cosmos  228 

1968-53A 

168 

Discoverer  18 

1960  o 

9 

" 22 

1968-54A 

168 

" 19 

1960  t 

9 

” 230 

1968-56A 

169 

" 20 

1961  el 

11 

..  231 

1968-58A 

169 

" 21 

1961  C 

11 

” 232 

1968-60A 

170 

" 23 

1961  A1 

12 

” 233 

1968-61A 

170 

" 25 

1961  a 

13 

” 234 

1968-62A 

171 

" 26 

1961  TT 

13 

" 235 

1968-67A 

172 

" 29 

1961  4- 

15 

" 236 

1968- 70A 

172 

" 30 

1961  u 

15 

" 237 

1968-71A 

172 

" 31 

1961  aB 

15 

” 238 

1968-72A 

173 

" 32 

1961  aY 1 

15 

" 239 

1968-73A 

173 

" 34 

1961  nel 

16 

" 240 

1968-75A 

173 

" 35 

1961  ad 

16 

" 241 

1968-77A 

174 

" 36 

1961  axl 

17 

" 242 

1968-79A 

174 

" 37 

1962  5 

18 

" 243 

1968-80A 

174 

” 38 

1962  e 

18 

" 244 

1968-82A 

175 

DME  A 

1965-98B 

94 

" 245 

1968-83A 

176 

Dodecapole  1 

1965-16H 

71 

" 246 

1968-87A 

177 

" 2 

1965-65C 

85 

" 247 

1968-88A 

177 

Dodge  1 

1967-66F 

141 

" 248 

1968-90A 

177 

" 249 

1968-91A 

178 

Early  Bird 

1965-28A 

75 

" 250 

1968-95A 

179 

Echo  1 

1960  • 1 

7 

" 251 

1968-96A 

179 

" 2 

1964-04A 

46 

" 252 

1968-97A 

179 

Elektron  1 

1964-06A 

46 

" 253 

1968-102A 

180 

” 2 

1964-06B 

46 

" 254 

1968-104A 

181 

" 3 

1964-38A 

54 

" 255 

1968- 105A 

181 

" 4 

1964-38B 

54 

" 256 

1968-106A 

181 

EGRS : see  Secor 

" 257 

1968- 107A 

181 

ERS  15 

1966-77C 

115 

" 258 

1968-111A 

182 

" 16 

1966-51C 

109 

" 259 

1968-113A 

183 

" 17 

1965-58C 

83 

" 260 

1968-115A 

183 

" 18 

1967-40C 

134 

" 261 

1968-117A 

184 

" 20 

1967-40D 

134 

" 262 

1968-119A 

184 

" 21 

1968-81C 

175 

Cosmos  Ul 

1966-88A 

117 

" 27 

1967-40E 

134 

" U2 

1966-101A 

120 

" 28 

1968-81B 

175 

Courier  IB 

1960  vl 

8 

ESRO  1 

1968-84A 

176 

" 2 

1968-41A 

165 

DASH  1 

1963-14B 

34 

Essa  1 

1966-08A 

99 

" 2 

1963- 30D 

38 

" 2 

1966-16A 

101 

DATS 

1967-66D 

141 

" 3 

1966-87A 

117 

Diademe  1 

1967-11A 

127 

" 4 

1967-06A 

127 

" 2 

1967-14A 

128 

" 5 

1967-36A 

133 

Diapason  1 

1966-1 3A 

101 

” 6 

1967-1 14A 

152 

Discoverer 

1 

1959  8 

3 

" 7 

1968-69A 

172 

• • 

2 

1959  y 

3 

” 8 

1968-114A 

183 

M 

5 

1959  cl 

3 

Essa:  see  also 

Tiros 

If 

6 

1959  c 

4 

Explorer  1 

1958  « 

2 

•» 

7 

1959  k 

4 

" 3 

1958  y 

2 

If 

8 

1959  X 

4 

" 4 

1958  e 

2 

ft 

11 

1960  6 

5 

" 6 

1959  Oil 

3 

*t 

13 

1960  0 

7 

" 7 

1959  .1 

4 

ft 

14 

1960  < 

8 

" 8 

1960  Cl 

8 

»* 

15 

1960  p 

8 

" 9 

1961  n 

11 

ft 

17 

1960  o 

9 

" 10 

1961  k.1 

12 
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Name 

Des i gnat i on 

Page 

Name 

)es  i gnat  i on 

Page 

Exp  lorer 

1 1 

1961  vl 

13 

Ceos  2 

19b 8-0 2 A 

15h 

II 

12 

1961  u 

14 

GCSE  1 

1964-0  IB 

45 

• I 

13 

196  1 x 

15 

n , 

1965-16B 

71 

• 1 

14 

19b2  Byl 

27 

ii  3 

1965-I6C 

71 

II 

15 

I9b2  8 U 

28 

" 4 

196 7-5 3C 

138 

II 

16 

1962  Bx 

31 

" 5 

I967-53D 

138 

II 

17 

1963-09A 

33 

GGTS 

1966-5 3A 

1 10 

• 1 

18 

1963-46A 

42 

Greb:  see  SR 

II 

19 

1963-53A 

44 

GRS 

1963-26A 

37 

• 1 

20 

I964-5IA 

58 

II 

21 

1964-60A 

60 

Heos  1 

1968-109A 

182 

II 

■>■> 

1 9 6 4 —6  4 A 

61 

Hitch-hiker  1 

1963-25B 

37 

II 

23 

I964-74A 

64 

n ii 

1964-45B 

56 

II 

24 

I964-76A 

64 

IDCSP  1 

1966-53 

1 10 

II 

25 

1964-76B 

64 

" 2 

1967-03 

125 

II 

26 

1964-86A 

66 

" 3 

1967-66 

141 

II 

27 

1965- 32A 

76 

" 4 

1968-50 

167 

II 

28 

1965-42A 

79 

Imp  1 

1963-46A 

42 

II 

29 

I965-89A 

92 

" 2 

1964-60A 

60 

II 

30 

1965-9 3A 

93 

,i  3 

1965-42A 

79 

II 

31 

1965-98B 

94 

" 4 

1966-58A 

1 1 1 

II 

32 

I966-44A 

108 

" 5 

1 9b 7-5 1 A 

137 

II 

33 

1966 -58A 

1 1 1 

" 6 

1967- 70A 

142 

II 

34 

196  7-5  1 A 

137 

Injun  1 

1961  o 2 

13 

II 

35 

1967-70A 

142 

" 3 

1962  8t2 

30 

II 

36 

1968-02A 

156 

” 4 

1964- 76 B 

64 

II 

37 

1968- 17A 

159 

" 5 

196 8-66 B 

171 

II 

38 

1968-55A 

169 

Intelsat  IA(F-1) 

I965-28A 

75 

II 

39 

1968-66A 

171 

" 2A(F-  1 ) 

1966-96A 

1 19 

II 

40 

1968-66B 

171 

" 2B(F-  2) 

1967-0  1A 

125 

" 2C(F-  3) 

1967- 26A 

131 

Faith  7 

1963-15A 

35 

" 2D (F-4) 

1967-9 4A 

148 

FOBS : see 

Cosmos  01,  02,  139, 

" 3B(F-2) 

1968-1 16A 

184 

160,  169,  170, 

IQSY 

1965-9 3A 

93 

171,  178,  179, 

Iris 

1968-4 1A 

165 

183,  187,  218, 

Italy:  see  San  M 

arco 

244 

Friendship 

7 1962  -yl 

18 

Lampo 

I963-35A 

39 

F ranee  t 

1965-10  !A 

95 

LCS  1 

1965- 34C 

77 

France:  see 

Asterix 

" 2 

1965-82 

90 

Di ademe 

LEM  1 

1968-07A 

157 

Diapason 

LEM  Model  1 

1967-1  13B 

152 

II  II 

1968-25B 

161 

Gamma  Flux  Pack  196 8-2 2C 

160 

LES  1 

1965-0 8C 

68 

Gemini  1 

1964- I8A 

50 

i.  2 

1965- 34B 

77 

..  3 

I965-24A 

73 

" 3 

1965-108D 

9b 

" 4 

1965-43A 

79 

" 4 

1965- 108B 

96 

" 5 

196  5-6  8A 

86 

" 5 

I96  7-66E 

141 

" 6 

1965- 104A 

95 

" 6 

1968-81D 

175 

" 7 

1965- 100A 

95 

Lofti  1 

1961  n 

1 1 

" 8 

1966-20A 

102 

" 2A 

196  3-2  IB 

36 

" 9 

1966-47A 

108 

LOGACS 

1967-50A 

137 

" 10 

1966-66A 

113 

Luna  1 

1959  p 

4 

" 1 1 

1 966— B 1 A 

1 16 

1.  2 

1959  f. 

4 

" 12 

I966-104A 

121 

" 3 

1959  0 

4 

Geos  1 

1965-89A 

92 
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l’age 

Name 

Designation 

’’age 

4 

196 3-0 8 A 

33 

Molniya  IF 

1967-93A 

148 

5 

1965-36A 

77 

" 1C 

1967-101 A 

130 

6 

1965-44A 

79 

” 1H 

1968-35A 

164 

7 

1965-77A 

89 

" 1J 

1968-57A 

169 

8 

1963-99A 

94 

" IK 

1968-83A 

176 

9 

1966-06A 

99 

Molniya:  see 

Cosmos  41 t I74t 

260 

10 

1966-27A 

104 

11 

1966-78A 

116 

Ni  minis  1 

1964-32A 

59 

12 

1966-94A 

119 

it  2 

1966-40A 

107 

13 

1966-1 16A 

124 

0A0  1 

I 966-31 A 

105 

14 

1968-27A 

162 

n 

1968-  1 10A 

182 

see 

Sputnik  23 

Ocean  Survey 

System: 

Cosmos  60 
Cosmos  111 


see  Cosmos 


Lunar  Debitor 

1 1966-73A 

115 

OCO  1 

1964-54A 

59 

• 1 M 

2 1966- 100A 

120 

ii  2 

1965-81A 

90 

• 1 It 

3 1967-08A 

127 

" 3 

1966-49A 

109 

II  II 

4 1967-41A 

135 

" 4 

1967-73A 

143 

II  II 

5 1967-75A 

143 

" 5 

1968-14A 

158 

Mariner  2 

1962  exp  1 

25 

Orbis 

1964-75A 

64 

" 3 

1964-73A 

64 

ORS  l 

1966-77C 

115 

II  / 

* 

1964-77A 

64 

" 2 

1966-51C 

109 

" 5 

1967-60A 

140 

" 3 

1965-58C 

83 

Mars  1 

1962  8vl 

28 

Oscar  1 

1961  ck2 

17 

Mars:  see  Sputnik  22 

" 2 

1962  \2 

jo 

4m 

1 

24 

" 3 

1965-16F 

71 

Mercury  4 

1961  aal 

15 

" 4 

1965-108C 

96 

" 5 

1961  cn  1 

17 

0S0  1 

1962  cl 

18 

" 6 

1962  >1 

18 

ti  2 

196 5-0 7A 

68 

" 7 

1962  t 1 

21 

" 3 

1967-20A 

130 

" 8 

1962  8(51 

27 

" 4 

1967-100A 

150 

" 9 

1963-15A 

35 

0V1-2 

1965-78A 

89 

Meteor:  see  Cosmos  44 

" 4 

1966-25A 

104 

" 58 

" 5 

1966-25B 

104 

" 100 

” 6 

1966-99C 

120 

" 118 

” 8 

1966-63A 

112 

" 122 

" 9 

1966-11 1A 

123 

" 144 

" 10 

1966-11  IB 

123 

" 156 

" 12 

1967-72D 

143 

" 184 

i.  n 

1968-26A 

162 

" 206 

" 14 

1968-26B 

162 

" 226 

" 15 

1968-59A 

170 

Midas  2 

I960  ;.l 

6 

” 16 

196S-59B 

170 

" 3 

1961  o 1 

14 

" 86 

1967-7 2 A 

143 

M 4 

1961  afil 

16 

0V2-1 

1965-82 

90 

" 5 

1962  cl 

19 

" 3 

1965-108A 

96 

" 6 

1963-14A 

34 

" 5 

1968-81A 

175 

" 7 

1963-30A 

38 

0V3-1 

1966-34A 

106 

” 8 

1966-77A 

115 

ii  2 

1966-97A 

119 

» 9 

1966-89A 

118 

” 3 

1966-70A 

114 

Module  283 

1967-109B 

152 

" 4 

1966-52A 

110 

MOL 

1966-99A 

120 

" 6 

1967-120A 

154 

Molniya  IA 

1965-30A 

75 

0V4-1R 

1966-99B 

120 

" IB 

1965-80A 

90 

ii  1T 

1966-99D 

120 

" 1C 

1966-35A 

106 

" 3 

1966-99 A 

120 

" ID 

1966-92A 

118 

0V5-1 

1967-40F 

134 

" IE 

1967-52A 

137 

a 2 

1968-81 B 

175 
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N ante 
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OV5-3 

1967-40D 

1 34 

Saturn  502 

I968-25B 

Ibl 

1*  t 

4 

1968-8 1C 

175 

" 503 

1968- 1 188 

184 

Score 

1958  c 

9 

P-l  1 

1964-458 

56 

Scout 

1962  not 

25 

Page os  1 

19 6b -5b A 

1 1 1 

II 

196  3-05A 

32 

Pass.  Microwave 

1 968-800 

174 

Scout:  see  also 

T rans i t 

Pegasus  1 

1965-09A 

68 

Secor  1 

1964-0 1C 

45 

«>  •> 

I965-39A 

78 

ii  •) 

1965- 1 7B 

72 

" 3 

I965-60A 

84 

" 3 

1965-  16E 

71 

P i onee r 1 

1958  n 

" 4 

1965-27B 

74 

" 3 

1958  0 

9 

" 5 

1965-6 3B 

85 

II  t 

*♦ 

1959  v 

4 

" 6 

1966-5  IB 

109 

” 5 

I960  a 

5 

" 7 

1966-7 7B 

115 

" 6 

1965-  105A 

96 

" 8 

I966-89B 

1 18 

" 7 

1966-75A 

1 15 

" 9 

196 7-6 5A 

141 

" 8 

19  6 7-12  3A 

154 

S i gma  7 

1962  66  1 

27 

" 9 

1968- ioo a 

180 

SN-39 

1963-  <8C 

40 

Polyot  1 

196  1-4  3A 

41 

SN-4  3 

I964-83C 

65 

>>  > 

196-*-  |9B 

50 

Snapshot 

1965-2  7A 

74 

Proton  1 

1965-54A 

82 

Soy uz  1 

I967-37A 

134 

II  > 

I965-87A 

91 

ii  •> 

1968-9 3A 

1 78 

" 3 

19 66-60 A 

1 12 

,i  3 

1968-94A 

178 

" 4 

196  8-  10  3A 

180 

Soyuz:  see  Cosmos  133 

II 

140 

Radiation  Sat. 

196  3-  18C 

40 

II 

1 86 

II  II 

1964- 8 3C 

65 

II 

188 

Rados  e 

1963-2  ID 

36 

II 

212 

RAE  1 

I968-55A 

169 

II 

2 1 3 

Ranger  1 

1961  *1 

14 

II 

2 38 

n •> 

196  1 aG 

17 

Spades 

I968-59A 

170 

” 3 

1962  a! 

18 

Sputnik  1 

1957  c»2 

1 

**  / 

•4 

1962  pi 

19 

ii  2 

1957  61 

1 

” 5 

1962  6n 1 

2 7 

" 3 

1958  62 

■> 

" b 

19 64-0 7A 

4b 

a 

1960  t 1 

6 

•1  1 

1964-4 IA 

55 

" 5 

I960  XI 

8 

" 8 

19b 5-  10A 

68 

" 6 

I960  pi 

9 

" 9 

1965-2 3A 

73 

" 7 

196  1 61 

10 

Re  1 ay  1 

1962  Sul 

30 

" 8 

1961  >3 

10 

ii  2 

19b4-0  3A 

45 

" 9 

1961  01 

1 1 

REP 

196 5-6 8C 

86 

" 10 

1961  t 1 

12 

" 19 

|9b2  an  1 

25 

S aroos  2 

196  1 a I 

10 

" 20 

1962  a; 1 

25 

San  Marco  1 

1964- 84A 

66 

" 2 1 

19b2  aiH 

26 

• 1 II  j 

£ 

1967- 38A 

1 34 

ii  .^2 

1962  6t  1 

28 

Satellite  Interceptor: 

" 23 

1962  6v2 

28 

see  Cosmos 

217,  248,  249, 

252 

" 24 

1962  PCI 

29 

Saturn  5 

I964-05A 

46 

" 25 

196  3-01 A 

32 

" 6 

I964-25A 

51 

SR  1 

|9b0  n2 

7 

" 7 

1964-57A 

60 

SR  3 

1961  o2 

13 

" 8 

1965- 39 A 

78 

SR  6A 

1963-2  1C 

36 

” 9 

196 5-09 A 

68 

SR  68 

19b S- 1 6A 

71 

" 10 

I965-60A 

84 

SR  7 A 

D>b4-0  ID 

45 

Saturn  JO 3 

1966- 59A 

1 12 

SR  7B 

1965-I6D 

71 

" 204 

196 8-0 7C 

157 

SR  9 

I968-17A 

159 

" 205 

I968-89R 

177 

Star flash  1A 

I964-30A 

52 

Saturn  501 

1967-  1 1 3B 

152 

" IB 

19b4-48A 

57 

Star- rad 

19b2  8k 

28 

Surcal  IA 

1962  6 t4 

30 

Surcal  IB 

1963-21F 

36 

Thorad  Agena  D 

1967-62A 

140 

" 2 

1965-16G 

71 

II 

II 

1967-76A 

144 

Surcal 

1965-65A 

85 

II 

II 

1967-87A 

146 

II 

1965-6511 

85 

II 

II 

1967-109A 

152 

II 

1965-65K 

85 

II 

II 

1967-122A 

154 

II 

1967-53B 

138 

II 

II 

1968-08A 

157 

If 

19b 7-5 3J 

138 

II 

II 

1968-20A 

160 

II 

II 

1968- 39A 

165 

Surveyor 

1 

1966-45A 

108 

II 

II 

1968-52A 

168 

II 

1966-84A 

117 

II 

II 

1968-65A 

171 

II 

3 

1967-35A 

133 

II 

II 

1968-86A 

177 

II 

4 

1967-68A 

142 

II 

II 

1968-1 12A 

182 

II 

5 

19b7-84A 

146 

Thor 

Altair 

1965-03A 

67 

II 

6 

1967-1 12A 

152 

It 

II 

1965-21A 

73 

II 

7 

1968-01A 

156 

II 

II 

1965-38A 

78 

Surveyor 

Model  1 

1965-64A 

85 

II 

II 

1965-72A 

88 

M 

II 

1966- 30A 

105 

II 

II 

1966-26A 

104 

II 

II 

3 

1966-95A 

119 

Dior 

Burner  2 

1966-82A 

116 

Syneom  1 

1963-04A 

32 

II 

II 

1967-10A 

127 

" 2 

1963-31A 

38 

II 

II 

I967-80A 

145 

" 3 

1964-47A 

57 

II 

II 

19b7-96A 

149 

Target  Agena 

8 

1966- 19A 

102 

II 

II 

1968-42A 

165 

II 

1,1 

10 

1 966-6 5A 

1 13 

II 

II 

1968-92A 

178 

II 

♦ l' 

1 1 

19 66 -80 A 

1 16 

T i ma t i on  1 

1967-53F 

138 

II 

II 

12 

1966- 10 3A 

121 

Ti  ros 

1 

1960  62 

5 

TAVK 

1962  8«2 

27 

II 

2 

1960  Til 

9 

Telstar  1 

1962  curl 

23 

• 1 

3 

1961  pi 

14 

" 2 

1963-1 3A 

34 

II 

4 

1962  B 1 

18 

Tempsat  1 

1965-65E 

85 

II 

5 

1962  aal 

22 

Thor  Agena  B 

1962  6 

18 

11 

6 

1962  a4> I 

26 

II  II 

1962  XI 

19 

II 

7 

1963-24A 

37 

II  II 

1962  pi 

20 

II 

8 

196  3- 54  A 

44 

• 1 II 

1962  ol 

21 

II 

9 

1965-04A 

67 

II  II 

1962  *1 

21 

II 

10 

1965-5 1 A 

81 

II  II 

1962  xl 

22 

T i ros 

: see  also  F.s. 

5 3 

II  II 

1962  .ol 

22 

Titan 

3B  Agena  0 

1966-69A 

1 14 

II  II 

1962  a81 

22 

II 

II 

1966-86A 

1 17 

II  II 

1962  an 

23 

II 

II 

1966-1 13A 

123 

II  II 

1962  aO 

23 

II 

II 

1«67-16A 

129 

II  II 

1962  au 

26 

II 

II 

I967-64A 

141 

II  II 

1962 

26 

II 

II 

196  7-  70  A 

144 

II  II 

1962  Be 

27 

II 

II 

1967-OOA 

147 

• 1 II 

1962  Bo 

29 

♦ 1 

II 

1667- 1 0 3A 

150 

II  II 

1962  Bp 

29 

II 

II 

1967- 1 2 1 A 

154 

II  II 

1963-27A 

37 

II 

II 

1968-05A 

156 

*Thor  Agena  D(first) 

1962  ayl 

23 

II 

II 

1968- 18A 

159 

II  II 

( P 

94.7) 

1963-03A 

32 

It 

II 

1968-31A 

163 

II  II 

II 

1964-1 1A 

47 

II 

II 

1968-47A 

166 

II  II 

II 

1964-35A 

54 

II 

II 

I968-64A 

171 

II  II 

II 

1964-72A 

63 

II 

II 

1968-74A 

173 

II  II 

II 

1965-55A 

83 

II 

II 

I o 6 8-9 A 

170 

II  II 

II 

1966-09A 

99 

II 

II 

1968-  I08A 

182 

II  II 

II 

196b-118A 

124 

Traac 

1961  an 2 

16 

• 1 II 

II 

19b7-71A 

142 

Transit  IB 

1960  \2 

5 

II  II 

II 

1968-04A 

156 

II 

2A 

1960  nl 

1 

II  II 

(last) 

1968-98A 

179 

II 

3B 

1961  n 

1 1 

Thorad  Agena 

D 

1966-72A 

<14 

II 

4A 

196 1 o 1 

13 

II 

II 

1967-43A 

135 

II 

4B 

1961  an  1 

16 

II 

5A 

1962  Bij>l 

31 

* Only  Thor  Agena  D satellites  with  periods  about  94.7  min  are  indexed. 
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Name 

De si gnat  ion 

Page 

Name  Designation 

Page 

Transit  5»-l 

1963- J8B 

40 

Venus:  see  Sputnik 

7 

" SB-2 

1963-49B 

43 

II 

19 

" SB-4 

1964-63B 

61 

II 

20 

••  SB-5 

1964-83D 

65 

II 

21 

" SB-6 

1965-48A 

80 

Cosmos 

96 

'•  SB-7 

1965-65F 

85 

II 

167 

Transit  7 

196 3-22 A 

36 

Vo  s k hod  1 

1964-65A 

62 

" 9 

1964-26A 

51 

•i  2 

1965-22A 

73 

" 10 

1965-109A 

97 

Voskhod:  see  Cosmos  47,  57,  110 

" 1 1 

1966-05A 

99 

Vos t ok  1 

1961  v.l 

13 

" 12 

1966-24A 

103 

" 2 

1961  t1 

14 

” 13 

1966-4  1 A 

107 

" 3 

1962  a ul 

24 

" 14 

1966-76A 

115 

" 4 

1962  avl 

24 

" 15 

1967-34A 

133 

" 5 

1963-20A 

36 

" 16 

1967-48A 

136 

" 6 

1963-23A 

37 

" 17 

19t>7-92A 

147 

" 18 

1Q68-12A 

158 

West  ford  needles 

1963-14 

34 

Translate  2 

1964-81 A 

65 

WRESAT 

1967-118A 

153 

" 3 

1965-08A 

68 

" 4 

1965-34A 

77 

Zond  1 

1964-16D 

49 

" 5 

1965-47B 

80 

" 2 

19 64-780 

64 

" 6 

1965-82A 

90 

" 3 

1965-56A 

83 

" 7 

1965-108A 

96 

" 4 

1968-1  3A 

158 

” 8 

1966-53J 

110 

" 5 

1 11 6 8- 76 A 

173 

" 9 

1967-0 3J 

126 

" 6 

1968- 10  1A 

180 

" 10 

1967-40F 

134 

Zend  (pi ane t ary) : 

" 11 

1 967-660 

141 

see  Cosmos  21, 

27 

" 12 

1968-SOJ 

167 

Zond  v lunar): 

" 13 

1968-81E 

175 

see  Cosmos  146 

, 1 54 

TRS  1 

1962  a\ 

26 

» 2 

1963-14C 

34 

" 3 

1963-14D 

34 

4 

1963-30B 

38 

" 5 

1963-39B 

40 

" 6 

1964-40C 

55 

TTS  1 

1967-123B 

154 

" 2 

1968-100B 

180 

Unident if ied 

1966-00 

124 

r.SAF  Metsats: 

see  Thor  Burner 

•> 

Vanguard  1 

1958  82 

" 2 

1959  al 

3 

" 3 

1959  nl 

4 

Vela  1 

1963- 39A 

40 

" 2 

1963- 39C 

40 

" 3 

1964-40A 

55 

" 4 

1964-40B 

55 

" 5 

1965-58A 

83 

" 6 

1965-58B 

83 

" 7 

1967-40A 

134 

" 8 

1967-40B 

134 

Venus  l 

1961  >1 

10 

" 2 

1965-91A 

92 

" 3 

1965-92A 

93 

" 4 

1967-58A 

139 

T 
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